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Subpart — Crankcas*  Emission* 

§  85.10  AppUcabiUtr. 

The  proTlslonB  of  this  subpart  are  ap¬ 
plicable  to  all  gasoline  powered  new  mo¬ 
tor  vehicles  and  new  motor  vehicle 
engines  beginning  with  the  model  year 
1968  for  such  vehicles  or  engines. 

§  85.11  Standard  fo^  crankcase  emis¬ 
sions. 

No  crankcase  emissions  shall  be  dis¬ 
charged  Into  the  ambient  atmowhere 
from  any  new  motor  vehicle  or  new  mo¬ 
tor  vehide  engine  subject  to  this  subpart. 

§  85.12  Standards  for  crankcase  emis¬ 
sion  control  systems  and  devices. 

The  manufacturer  of  any  new  motor 
vehicle  or  new  motor  vehicle  engine  on 
or  In  which  a  system  or  device  Is  in¬ 
stalled  or  incorporated  to  comply  with 
the  requirements  of  S  85.11  shall,  prior 
to  any  of  the  actions  specified  In  section 
20S(a)(l)  of  the  Act,  test,  or  cause  to 
be  tested,  such  motor  vdilcle  or  engine, 
in  accordance  with  -good  engineering 
practice  to  ascertain  that  vehicles  or 
engines  so  equipped  and  maintained  in 
accordance  with  the  manufacturer’s  rec¬ 
ommendations  can  be  expected  to  meet 
the  requirements  of  I  85.11  for  not  less 
than  1  year  after  sale  and  delivery  to 
the  ultimate  purchaser. 

Subpart— Exhaust  Emissions 
§  85.20  Applicability. 

(a)  The  provisions  of  this  subpart  are 
applicable  to  all  gasoline  powered  new 
motor  vehicles  and  new  motor  vehicle 
engines  beginning  with  the  model  srear 
1968  for  such  vehicles  or  engines  except 

(1)  motorcycles  and  motorcycle  engines; 

(2)  commercial  vehicles  over  one-half 
ton  or  equivalent  and  engines  Installed 
in  such  vehicles;  Le.,  vehicles  whose  de¬ 
sign  capacity  Is  in  excess  of  one-half 
ton  or  e^valent;  and  (3)  motor  vehicles 
with  an  engine  displacement  of  less  than 
SO  cubic  Inches. 

(b)  As  used  In  this  section: 

(1)  “Commercial  vehicle”  means  a 
vehicle  designed  primarily  for  the  trans¬ 
portation  of  persons  for  hire  or  for  the 
transportation  of  property. 

(2)  "Motorcycle”  means  any  motor  ve- 
*hicle  having  a  seat  or  saddle  for  the  use 
of  the  rider  and  designed  to  travel  on  not 
more  than  three  wheels  (Including  any 
triesrcle  wheel  arrangement)  In  contact 
with  the  groxmd  and  weighing  less  than 
1,500  pounds. 

§  85.21  Standards  for  exhaust  emissions. 

(a)  Exhaust  emissions  from  new  motor 
vehicles  and  new  motor  vehicle  engines 
subject  to  this  subpart  shall  not  exceed: 

(1)  Vehicles  with  an  engine  displace¬ 
ment  of  50  cubic  Inches  or  more  but  not 
In  excess  of  100  cubic  inches: 

(I)  Hydrocarbons— 410  parts  per 
million. 

(II)  Carbon  monoxide— 2.3  percent  by 
volume. 


'  RULES  AND  REGULATIONS 

(2)  Vehicles  with  an  engine  displace¬ 
ment  In  excess  of  100  cubic  inches  but 
not  more  than  140  cubic  Inches: 

(I)  Hydrocarbons — 350  parts  per  mil¬ 
lion. 

(II)  Carbon  monoxide — 2.0  percent  by 
volume. 

(3)  Vehicles  with  an  engine  displace¬ 
ment  In  excess  of  140  cubic  inches: 

(I)  Hydrocarbons— 275  parts  per 
million. 

(II)  Carbon  monoxide — 1.5  percent  by 
volume. 

(b)  The  standard  set  forth  In  para¬ 
graph  fa)  of  this  section  refers  to  a 
comi>oslte  sample  representing  the  driv¬ 
ing  cjrcles  set  forth  In  the  Test  Proce¬ 
dure  for  Vehicle  Exhaust  Emissions 
(OasoUne  Engines)  of  this  part  and 
measured  In  accordance  with  those  pro¬ 
cedures. 

§  85.22  Standards  for  exhaust  ensiasiou 
control  systeaM  and  devices. 

The  manufacturer  of  any  new  motor 
vehicle  or  new  motor  vehicle  engine  on 
or  in  which  a  system  or  device  is  Incor¬ 
porated  or  Installed  to  comply  with  the 
requirements  of  9  85.21  shall,  prior  to 
any  of  the  actions  spedfled  In  section 
203(a)  (1)  of  the  Act.  test  or  catise  to 
be  tested  such  motor  vehicle  or  engine 
In  accordance  with  the  Test  Procedure 
for  Vehide  Exhaust  Emissions  (OasoUne 
Engines)  of  this  part  to  ascertain  that 
the  lifetime  emissions  of  motor  vehicles 
or  engines  so  equipped,  as  measured  and 
calculated  In  accordance  with  those  pro¬ 
cedures,  and  tested  for  durablUty  as 
therein  set  forth,  wlU  meet  the  require¬ 
ments  of  9  85.21. 

Subpart — Certifleotion  of  Motor  Vo- 

hidos  ond  Motor  Vohido  Engines 
§  85.60  Applicabflity. 

The  provisions  of  this  subpart  are  ap- 
pUcable  to  new  motor  vdildes  and  new 
motor  vehicle  engines  subject  to  the 
standards  prescribed  In  this  part. 

§  85.61  Application  for  certification. 

(a)  An  appUcatlon  for  a  certificate  of 
conformity  to  regulations  appUcable  to 
any  new  motor  vehicle,  new  motor  ve- 
hlde  engine,  or  new  motor  vehlde 
englne-tranmnlsslon  combination  may  be 
made  to  the  Secretary  by  any  manu¬ 
facturer. 

(b)  The  application  shaU  be  in  writing, 
signed  by  an  authorized  representative 
of  the  manufacturer,  and  shall  Indude 
the  foUowlng: 

(1)  Identification  and  description  of 
the  vehicles  and  engines  with  respect  to 
which  certification  Is  requested. 

(2)  DurablUty  data  on  such  vehicles 
and  engines  tested  in  accordance  with 
appUcable  test  procedures  In  Test  Proce¬ 
dure  for  Exhaust  Emissions  (OasoUne 
Engines)  of  this  part,  or  demonstrably 
equivalent  procedures,  aiul  in  such  num¬ 
bers  as  there  specified,  which  wiU  show 
the  performance  of  the  system  or  device 
InstaUed  on  or  Incorporated  In  the  ve¬ 
hicle  or  engine  for  extended  mileage,  as 
weU  as  a  record  of  aU  pertlnmt  mainte¬ 
nance  performed  on  the  test  vehicles. 

(3)  Emission  data  on  such  vehicles  and 
engines  tested  In  accordance  with  the 
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aimUcable  exhaust  emission  test  i^roce- 
dures,  or  demonstrably  equivalent  proce¬ 
dures,  and  In  such  numbers  as  there  spec¬ 
ified,  which  wlU  show  the  low  mUeage 
performance  on  aU  the  engines  for  which 
certification  Is  requested. 

(4)  A  description  of  tests  performed  to 
ascertain  compliance  with  the  general 
standards  of  9  85.2  and  the  data  derived 
from  such  tests. 

(5)  A  statement  of  recommended 
ma^tenance  and  procedures  necessary 
to  assure  that  the  vehicle  and  engine  in 
operation  conform  to  the  regulations,  a 
description  of  the  program  for  training 
of  personnel  for  such  maintenance,  and 
the  equipment  required. 

(6)  A  statement  that  the  vehicles  and 
engines  with  respect  to  which  data  are 
submitted  have  been  tested  In  accord¬ 
ance  with  the  appUcable  test  procedures, 
that  they  meet  the  reqtiirements  of  such 
tests,  and  that,  on  the  bfusls  of  such  tests, 
they  conform  to  the  requirements  of  the 
regulations  In  this  part.  If  such  state¬ 
ments  cannot  be  made  with  reqsect  to 
any  vehicle  or  engine  tested,  the  ve¬ 
hicle  or  engine  shall  be  Identified,  and 
aU  pertinent  test  data  relating  thereto 
shaU  be  suppUed. 

(7)  An  agreement  that,  upon  the 
Surgeon  General’s  request  made  not 
later  than  1  month  after  the  siibmlssion 
of  the  appUcatlon  pursuant  to  this  sec¬ 
tion.  any  one  or  more  of  the  test  vehicles 
or  engines  wUl  be  suppUed  to  the 
Surgeon  General  at  such  place  or  places 
In  the  United  States  as  he  may  designate 
for  such  testing  as  he  require,  or 
wlU  be  made  available  at  the  manu¬ 
facturer’s  facility  for  sudi  testing:  Pro¬ 
vided,  That  In  the  latter  case,  it  is  fur¬ 
ther  agreed  that  Instrumentation  and 
equipment  specified  by  the  Surgeon  Gen- 
ei^  wlU  be  made  available  for  test 
operations.  Any  testing  conducted  at  a 
manufacturer’s  faciUty  piursuant  to  this 
subparagraph  wlU  be  scheduled  as 
promptly  as  possible  subject  to  the  avaU- 
ablUty  of  personnel  and  fimds  for  such 
purpose. 

(8)  An  agreement  that  a  reasonable 
number  of  vehicles  which  are  representa¬ 
tive  of  the  engines  and  transmissions 
offered  and  typical  of  production  models 
available  for  sale  to  the  public,  covered 
under  section  206(b)  of  the  Act  by  a 
certificate  of  conformity  Issued  with  re¬ 
spect  to  such  vehicles  or  their  engines, 
and  selected  from  time  to  time  by  the 
Shirgeon  General,  will  be  supplied  to  him, 
after  availability  for  public  sale,  for  test¬ 
ing  for  such  reasonable  periods  as  he  may 
require. 

§  85.62  Certification. 

"  (a)  If,  after  a  review  of  the  test  re¬ 
ports  tuid  data  submitted  by  the  manu¬ 
facturer  and  data  derived  from  such 
additional  testing  as  the  Surgeon  Gen¬ 
eral,  may  conduct,  the  Secretary  deter¬ 
mines  that  a  new  motor  vehicle  or  new 
motor  vehicle  engine  conforms  to  the 
regulations  of  this  part,  he  will  issue  a 
certificate  of  conformity  with  respect  to 
such  vehicle  or  engine. 

(b)  Such  certificate  will  be  issued  for 
such  period  not  less  than  1  model  year 
as  the  Secretary  may  determine  and 
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upon  such  terms  as  he  may  deem  neces¬ 
sary  to  assure  that  any  new  motor  ve¬ 
hicle  or  new  motor  vehicle  engine  meet¬ 
ing  the  requirements  of  section  206(b) 
of  the  Act  will  meet  the  requirements  of 
these  regulations  relating  to  durability 
and  performance. 

Subpart — Hearings  on  Certification 
§  85.63  Hearing. 

(a)  If,  after  a  review  of  the  test  re¬ 
ports  and  data  submitted  by  the  manu¬ 
facturer  and  data  derived  from  such 
additional  testing  as  the  Surgeon  Gen¬ 
eral  may  conduct,  the  Secretary  has 
reason  to  believe  that  any  new  motor 
vehicle,  new  motor  vehicle  engine,  or 
new  motor  vehicle  engine-transmission 
combination,  covered  by  an  application 
for  certification  filed  pursuant  to  §  85.61, 
does  not  conform  with  the  regulations 
of  this  part  or  that  any  certificate  with 
respect  thereto  should  be  made  on  terms, 
as  specified  in  §  85.62(b),  he  will  prior 
to  the  denial  of  a  certificate  or  the  issu¬ 
ance  of  a  certificate  on  terms  not  agreed 
to  by  the  applicant  with'  respect  to  such 
vehicle,  engine  or  engine-transmission 
combination,  give  reasonable  notice  in 
writing  and  opportunity  for  a  hearing 
to  the  applicant  on  such  matters,  and  a 
statement,  as  applicable,  of  the  grounds 
on  which  such  certification  is  proposed 
to  be  denied  or  of  the  terms  on  which 
such  certificate  is  proposed  to  be  issued 
together  with  copies  of  any  reports,  data, 
or  record  of  tests  conduct^  by  the 
Surgeon  General  which  are  considered 
to  support  the  proposed  action. 

(b)  A  Presiding  Officer  will  be  desig¬ 
nated  by  the  Secretary  for  the  purposes 
of  the  hearing  either  in  the  notice  or 
after  receipt  of  a  request  for  a  hearing. 

(c)  The  Cteneral  Counsel  will  repre¬ 
sent  the  Department  of  Health.  Educa¬ 
tion,  and  Welfare  in  any  hearing  under 
this  subpart  and  will  be  deemed  a  party 
to  all  proceedings  in  connection  with 
such  hearing. 

(d)  A  request  for  a  hearing  pursuant 
to  notice  given  under  paragraph  (a)  of 
this  section  shall  be  made  in  writing  by 
an  authorized  representative  of  the  ap¬ 
plicant  and  shall  be  filed  with  the  Sec¬ 
retary,  or  if  a  Presiding  Officer  has  been 
designated,  with  such  Officer,  within  the 
time  allowed  by  such  notice.  The  re¬ 
quest  shall  specify  which  of  the  grounds 
or  terms  set  out  in  the  notice,  or  in  the 
statement  accompanying  su(di  notice.  Is 
claimed  to  be  erroneous  and  the  reasons 
therefor. 

(e)  A  brief  or  memorandum  of  argu¬ 
ments  in  support  of  the  applicant’s  po¬ 
sition  may  be  filed  with  the  request  for 
a  hearing  or  within  15  days  after  the 
mailing  or  filing  of  the  request. 

(f)  If  a  time  and  pla(%  for  the  hearing 
have  not  been  fixed  by  the  Secretary  in 
the  notice  given  under  paragraph  (a)  of 
this  section,  the  hearing  shall  be  held 
as  soon  as  practicable  at  a  time  and 
place  fixed  by  the  Secretary  or  by  the 
Presiding  Officer. 


§  85.64  Hearing  file, 

(a)  Upon  receipt  of  a  request  for  a 
hearing  pursuant  to  this  section,  a  hear¬ 
ing  file  will  be  established  by  the  Pre¬ 
siding  Officer.  The  file  ahall  consist 
of  the  notice  issued  by  the  Secretary 
under  {  85.63  together  with  any  accom¬ 
panying  material,  the  request  for  a  hear¬ 
ing  and  the  memorandiun  of  arguments, 
if  any,  submitted  therewith  and  all  doc¬ 
uments  relating  to  the  request  for  certi¬ 
fication.  including  the  application  for 
certification  and  all  documents  sub¬ 
mitted  therewith,  and  (x>rrespondence 
and  other  data  material  to  the  hearing. 

(b)  The  appeal  file  will  be  available 
for  inspection  by  the  applicant  at  the 
office  of  the  Presiding  Officer. 

§  85.65  Repreaentation. 

An  applicant  may  appear  in  person, 
or  may  te  represented  by  counsel  or  by 
any  other  duly  authorized  representa¬ 
tive, 

§  85.66  Prehearing  conference. 

(a)  The  Presiding  Officer  upon  the 
request  of  any  party,  or  in  his  di^retion, 
may  arrange  for  a  prehearing  conference 
at  a  time  and  place  specified  by  him  to 
consider  the  following: 

( 1 )  Simplification  of  the  Issues; 

(2)  Stipulations,  admissions  of  fact, 
and  the  introduction  of  documents; 

(3)  Limitation  of  the  number  of 
expert  witnesses; 

(4)  Possibility  of  agreement  disp>osing 
of  all  or  any  of  the  issues  in  dispute; 

(5)  Such  other  matters  as  may  aid  in 
the  disposition  of  the  hearing,  including 
such  additional  tests  as  may  be  agreed 
upon  by  the  parties. 

(b)  The  results  of  the  conference  shall 
be  reduced  to  writing  by  the  Presiding 
Officer  and  made  a  psu^  of  the  re<x)rd. 

§  85.67  Conduct  of  hearings. 

(a)  Hearings  shall  be  conducted  by  the 
Presiding  Officer  in  an  Informal  but 
orderly  and  expeditious  manner.  The 
parties  may  offer  oral  or  written  evi¬ 
dence.  subject  to  the  exclusion  by  the 
Presiding  Officer  of  irrelevant,  imma¬ 
terial  and  repetitious  evidence. 

(b)  Witnesses  will  not  be  required  to 
testify  under  oath.  However,  the  Pre¬ 
siding  Officer  shall  call  to  the  attention 
of  witnesses  that  their  statements  may 
be  subject  to  the  provisions  of  Title  18 
UJS.C.  1001  which  imposes  penalties  for 
knowingly  making  false  statements  or 
representations,  or  using  false  docu¬ 
ments  in  any  matter  within  the  Juris¬ 
diction  of  any  department  or  agency  of 
the  United  States. 

(c)  Any  witness  may  be  examined  or 
cross-examined  by  the  Presiding  Officer, 
the  parties  or  their  representatives. 

(d)  Hearings  shall  be  reported  ver¬ 
batim.  Copies  of  transcripts  of  proceed- 
i '.gs  may  ^  piuxhased  by  the  applicant 
from  the  reporter. 

(e)  All  written  statements,  charts, 
tabulations,  and  similar  data  coffered  in 
evidence  at  the  hearing  shall,  upon  a 


showing  satisfactory  to  the  Presiding 
Officer  of  their  authenticity,  relevancy 
and  materiality,  be  received  in  evidence 
and  shall  constitute  a  part  of  the  record. 

(f)  Oral  argiunent  may  be  permitted 
In  the  discretion  of  the  Presiding  Officer 
and  shall  be  reported  as  part  of  the  rec¬ 
ord  unless  otherwise  ordered  by  him. 

§  85.68  Findings,  recommendations  and 
decision. 

(a)  The  Presiding  Officer  shall  submit 
written  findings  and  recommendations 
to  the  Secretary.  Such  findings  and  rec¬ 
ommendations  shall  be  based  upon  the 
substantial  evidence  of  record. 

(b)  The  decision  will  be  rendered  by 
the  Secretary.  A  copy  of  the  decision 
shall  be  provided  to  the  parties  and 
shall  be  available  for  public  inspection 
at  the  Office  of  the  Chief,  Division  of  Air 
Pollution,  Public  Health  Service. 

Subpart — ^Test  Procedure  for  Vehicle 

Exhaust  Emissions  (Gasoline  En¬ 
gines) 

§  85.70  Introduction. 

The  following  procedure  will  be  used 
in  the  testing  program  under  section  206 
of  the  Act  to  determine  the  conformity 
of  new  motor  vehicles  and  new  motor 
vehicle  engines  with  the  standards  set 
forth  in  this  part.  < 

(a)  The  t^t  consists  of  a  prescribed 
sequence  of  vehicle  operating  conditions 
on  a  chassis  dynamometer  with  con¬ 
tinuous  sampling  of  the  exhaust  gases 
through  an  analjrtical  train.  The  test  is 
applicable  to  vehicles  equipped  wiUi  cata¬ 
lytic  or  dlrect-fiame  afterburners,  induc¬ 
tion  system  modifications,  or  other  sys¬ 
tems  or  devices,  or  to  uncontrolled  ve¬ 
hicles.  The  test  applies  to  all  passenger 
cars  and  light  trudcs  up  to  and  Including 
one-half  ton  or  equivaient. 

(b)  The  basic  test  is  designed  to  deter¬ 
mine  hydrocarbon  and  carbon  monoxide 
concentrations  for  an  “average”  trip  in 
a  metropolitan  area  of  about  17  minutes 
from  a  cold  start.  The  test  consists  of 
two  parts:  4  seven-mode  warmup  cycles 
and  3  seven-mode  hot  cycles  (5th  cycle 
not  read).  The  average  concentrations 
for  the  warmup  cycles  and  the  hot  cycles 
are  combined  to  sfield  the  reported  values. 

(c)  It  will  be  noted  that  this  test  pro- 
cediu«  yields  single  values  for  hydro¬ 
carbon  and  carbon  monoxide  concentra¬ 
tions  from  a  given  vehicle  for  <x>mparison 
with  the  standards.  However,  the  find¬ 
ing  that  the  vehicle  or  engine  operates 
within  the  standards  is  not  Judged  on 
the  basis  of  a  single  vehicle  or  single 
engine.  Performance  is  Judged  on  the 
basis  of  emissions  of  groups  of  test 
vehicles. 

§  85.71  Fuel  specificatioiu. 

(a)  The  following  fuel  specifications, 
or  substantially  equivalent  specifications 
approved  by  the  Surgeon  General,  will 
be  used  In  emission  testing.  The  type 
fuel  recommended  by  the  vehicle  or 
engine  manufacturer  shall  be  uaecL 
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(b)  Hie  following  fuel  mieciflcatlons, 
or  substantially  equivalent  specifications 
approved  by  the  Surgeon  General,  will 
be  used  In  mileage  accumulation.  The 
type  fuel  recommended  by  the  vehicle  or 
engine  manufacturer  shall  be  used. 
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(c)  The  type  fud  used  under  para¬ 
graphs  (a)  and  (b)  of  this  secticm  shall 
be  reported  in  test  results  submitted 
under  S  85.61. 

§  t5.72  I^esnioiiieter  operation  cycle. 

(a)  The  following  seven-mode  cycle 
will  be  followed  in  dsmamometer  oper¬ 
ation  tests: 
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30 

81.5 

_ _ _ _ 

15) 

84 

15 

40 

-L4 

11 

00 

15 

70 

L3 

116) 

)20 

87.6 

L3 

10.6) 

104 

-L8 

36 

133 

-13 

3 

VB 

Weicht- 

taf 

tMstcr 


a043 

.244 

P) 

.118 

.on 

.060 

.455 

P) 

0033 

P) 


<  On  first  cyds  only  Idle  enalne  In  neutral  at  1,000  to 
1,300  rpm  for  43  seconds.  AU  subsequent  idle  periods 
will  be  es  specified;  In  (eer,  et  normel  speed,  ena  Sr  30 
seconds.  SmIBATZ. 

'  Data  not  read. 

(b)  The  following  equlinnent  ahaU  be 
used  for  dsuiamometer  tests: 

(1)  ChasBls  Ds^amometer— equipped 
with  power  absorption  unit  smd  fiy- 
wheels. 

(2)  Fan  having  sulBclent  capacity  to 
maintain  engine  cooling  during  sustained 
operation  on  dynamometer. 

§  85.73  Dynamometer  procedure. 

(a)  The  vehMe  will  be  tested  from  a 
cold  start.  Four  warmup  cycles  and  3 
hot  cycles  make  a  complete  test.  (The 
luth  cycle  is  not  read.) 

(b)  Special  considerations: 

On  rolls  less  than  20  inches  In  di¬ 
ameter,  the  rear  tires  ahaU  be  Infiated 
to  45  pjsi.  pressure  In  order  to  prevent 
casing  damage. 


(S)  The  vehlde  shall  be  nsarly  levd 
udten  teemed  in  order  to  prevent  unusual 
fuel  distribution  from  that  normally  ob¬ 
served. 

(3)  Test  shall  be  made  with  bood  up 
and  fan  directed  at  radiator.  (Ex¬ 
ception;  air-cooled  engines.)  Alternate: 
hood  down,  proportional  air  blowing. 

(4)  Flywheels  giving  equivalent  Iner¬ 
tia  as  shown  In  the  following  taUe  shall 
be  used. 

LotuUd  vthicU  EqnUtalent  Inertia 

toeight.lb.^  WheeU,  lb. 

Up  to  1750 _ _ _ 1500 

1751  to  2250 _ _ _ — _ _ _ _  2000 

S2S1  to  2750 - - ■ 

3751  to  ssoe _ "  SOOO 

(8251 — 8750  _ *8600) 

8501  to  4500 _  4000 

(4251 — 4760  *4500) 

4501  to  6000 _  6000 

‘TO  obtain  car  or  %-Um  trade  loaded 
weights,  add  400  pounda  to  the  published 
shipping  weight.  IX  pubUabed  weight  Is  un¬ 
known.  add  SOO  pounds  to  the  actual  vehicle 
weight  to  determine  weight  category. 

*  500-pound  Increments  may  be  optionally 
used  IX  applied  consistently. 

(c)  The  power  absorption  unit  shall 
be  adjusted  to  produce  road  load  at  50 
m.pJi.  To  originally  determine  the 
horsepower  setting  on  a  particular 
nsunometer  the  fcdlowing  procedure  shall 
be  used; 

(1)  Select  three  vehicles  at  each  of  the 
following  loaded  weights;  1500,  SOOO. 
and  4000  lb. 

(2)  Determine  Intake  manifold  vac¬ 
uum  on  each  car  at  50  m.pJi.  on  a  level 
road  (average  of  both  dlrectiou,  stabi¬ 
lized  for  a  minimum  of  15  sec.). 

(3)  Read  the  horsepower  for  each  car 
at  the  determined  intake  manifold  vac¬ 
uum  and  50  nt.pJi.  on  the  particular 
dynamometer. 

(4)  Average  the  tbrec  horsepowers 
measured  for  each  waight  class  and  use 
the  appropriate  aviragg  for  setting 
dynamometer  road  )oad  for  all  vehicles 
as  follows: 

,  Equivalent 

Loaded  vehicle  vehicle 

veight,  lb.  road  load 

IMS  than  2250 _ _ _ _ _  _  15(X) 

2260-8600  - 8000 

Greater  than  8600 _  4000 

(d)  Practice  cycles  shall  be  run  to 
find  the  correct  throttle  action  to  allow 
completion  of  the  aecelerations  In  the' 
specified  time  at  the  constant  rates  of 
acceleration  specified.  A  manifold  vac¬ 
uum  gaiige  or  an  acceleration  meter 
may  be  used  as  driving  aids.  Pref¬ 
erably  a  tape  recorded  Instruction  play¬ 
back  or  a  pretracsd  speed  vs.  tima 
recorder  should  be  follow^  Care  should 
be  taken  to  avoid  throttle  closures  In  the 
transition  from  acceleration  to  SO  cruise. 

(e)  The  car  speed  (m.pJi.)  as  meas¬ 
ured  from  the  dynamometer  rolls  shall 
be  used  for  all  conditions. 

f  85.74  Three-speed  manual  transmis¬ 
sions. 

(a)  AU  test  conditions  except  m  noted 
shall  be  run  In  highest  gear. 

(b)  Cars  equipped  with  overdrive  units 
shaU  be  tested  with  overdrive  locked  out 
of  operstloB. 


(c)  Idle:  Idle  shall  be  run  with  trama- 
mlsslon  in  gear  and  with  clutch  disen¬ 
gaged  (except  first  Idle;  see  8  85.77) . 

(d)  Chnlse:  The  vehicle  shaU  be 
driven  at  a  constant  throttle  positlan  to 
maintain  the  cruising  speed.  An  «>nyin» 
tachometer  and  vacuum  gauge  may  be 
used  as  driving  aids. 

(e)  Acceleration:  Modes  shaU  be  run 
at  nearly  constant  acceleration  with  the 
shift  speeds  as  Indicated  below  (where 
possible;  if  not,  cut  into  time  of  next 
mode).  Shifting  shall  be  accomplished 
rapidly  to  minimize  closed-throttle 


Mode 

0-25  soMl _ 

15-80  scoM _ 


Shift  tpaed 

- Shut  at  15  aBd  25. 

— .  Um  highest  gsar. 


<f)  Deceleration;  The  modes  shaU  be 
run  at  closed  throttle  In  high  gear  with 
^tch  engaged,  malntelnlng  a  constant 
deceleration  rate  by  using  the  vehicle 
brakes.  Fbr  those  modes  which  decel¬ 
erate  to  zero,  the  clutch  should  be  de¬ 
pressed  when  speed  drops  below  15  m.p.h. 

If  the  vehicle  decelerates  more  rapidly 
than  required  with  no  braking,  the  de¬ 
celerations  should  be  made  at  closed 
throttle  even  though  less  than  the  speci¬ 
fied  time  is  required.  Indicate  the  end 
of  the  (50-0  or  30-15)  deceleration,  con¬ 
tinue  at  that  speed  until  the  specified 
time  has  elapsed,  then  proceed  with  the 
next  sequence. 

(g)  Optional  shift  points:  When  rec¬ 
ommended  by  the  manufactiurcr  in  the 
owner’s  operating  manuid.  second  gear 
may  be  used  In  sequences  6  ajul  7  of 
8  85.72(a).  If  this  option  Is  utiUied,  It 
■hall  be  reported  In  test  results  sub¬ 
mitted  under  8  85.61  and  a  copy  of  the 
appllcahie  owner's  operating 
shall  be  submitted  with  such  reizort. 


f  85«75  Four-speed 
siona. 


mawwal 


(a)  Use  the  same  procedure  as  3-speed 
manual  transmissions  with  the  following 
exceptions: 


Mode 

0-25  aaoM _ 

80  crulM _ _ 

80-15  SesM _ 

U  rnUii _ 

15-80  saml _ 

80-50  sooel _ 

60-20  decel _ 


Shift  speed 
or  gear  used 

- 15  and  25. 

— — . — . —  3d  gear. 

- 8dgear. 

- Sdfsar. 

- 8dgmp. 

- -  Sd  to  4th  gear 

at  40  mpA. 
- ... _ — .  4th  gear. 


.  (b)  If  transmission  ratio  In  first  gear 
exceeds  5.0,  follow  the  procedure  for 
three-speed  manual  transmission  vriil- 
cles  as  If  the  first  gear  did  not  exist. 

(c)  If  an  acceleration  cannot  be  noade 
within  the  qjoctfied  ttae,  reduce  ttie 
time  hi  the  next  steiMly  speed  mode  to 
the  extent  necessary  to  compensate  for 
time  lost. 

(d>  Optional  shift  points:  When  ree- 
ommended  by  the  manufacturer  in  the 
owner’s  operating  maniml,  second  gear 
may  be  used  In  sequences  6  and  7  of 
8  85.72(a).  If  this  i^?tion  Is  utlUsed.  It 
shall  be  reported  In  tost  reanlte  sub¬ 
mitted  under  8  85.61  and  a  copy  of  the 
applicable  owner’s  curating  nna.nimi 
shaU  be  submitted  with  such  report. 
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§  85.76  Automatic  tranamiaaiona. 

(a)  All  test  conditions  should  be  run 
with  the  transmission  in  "Drive”  (high¬ 
est  gear) . 

(b)  Idle:  Idle  should  be  run  with  the 
transmission  in  “Drive”  and  the  wheels 
braked  (except  first  idle;  see  S  85.77) . 

(c)  Cnzise:  The  vehicle  shoulcl  be 
driven  at  constant  throttle  position  to 
maintain  specified  speed  in  highest  gear. 

(d)  Accelerations:  Modes  should  be 
run  at  nearly  constant  acceleration  al¬ 
lowing  the  transmission  to  shift  auto¬ 
matically  through  the  normal  sequence 
of  gears. 

(e)  Decelerations:  These  modes 
should  be  nm  at  closed  throttle,  main¬ 
taining  a  (xmstant  deceleration  by  using 
the  vehicle  brakes.  If  the  vehicle  de¬ 
celerates  more  rapidly  than  required,  the 
test  should  be  run  as  for  Manual  Trans¬ 
mission  Vehicles  (See  §  85.74(f)). 

§  85.77  Engine  suirting. 

(a)  The  engine  is  to  be  started  ac¬ 
cording  to  the  manufacturer’s  recom¬ 
mended  starting  procedure  and  run  in 
the  neutral  position  at  about  1,100 
r.pjn.  (or  maximum  r.pjn.  at  which 
clutch  remains  disengag^  if  automati¬ 
cally  operated)  for  a  total  of  40  seconds. 

(b)  Put  the  transmission  in  gear  so 
that  the  first  acceleration  can  be  started 
at  the  end  of  40  seconds.  TThe  emissions 
for  the  first  idle  are  to  be  read  the  last 
3  seconds  in  neutral.  This  initiad  idle 
replaces  the  idle  in  the  first  7-mode  cycle. 

(c)  To  start  manual  choke  vehicles, 
pull  the  choke  out  to  of  its  full  manual 
travel.  Immediately  after  the  start, 
push  the  choke  in  imtil  the  idle  speed 
is  about  1,100  r.pjn.  If  the  choke  has  no 
substantial  effect  on  r.pjn.,  push  the 
choke  in  to  the  Mi-out  position.  Near 
the  end  of  the  first  15-50  acceleration 
run,  push  choke  in  all  the  way. 

(d)  In  all  of  these  sequences,  the  op¬ 
erator  may  use  more  choke,  more  r.pjn.. 
and  decreased  rate  of  acceleration,  etc., 
in  the  first  cycle,  where  necessary  to  keep 
the  engine  running. 

§  85.78  Sampling  and  analytical  ■ysten. 

(a)  Schematic  drawing:  The  follow¬ 
ing  figure  (Figure  1)  is  a  schematic 
drawing  of  the  exhaust  gas  sampling 
and  analytical  system. 

(b)  Equipment:  The  following  equip¬ 
ment  is  used  in  the  system: 

Kchaust  gaa  sampling  line  to  coarse  filter: 
Stainless  steel  tubing  (0.18"  ID). 

Sampling  lines  to  Instruments:  Stainless 
steel  0.18"  ID  with  closely  butted  bydrocar- 
bon  resistant  Joints. 

Filters: 

( 1-Coarse  filter,  glass  wool  in  glass  holder) . 

(a-Paper  extraction  thimble  filters,  sln^e 
thickness.  In  Rlass  holder) . 

Oondenaer— 4-6'  OoU  0.18"  ID  SA.  tub¬ 
ing  in  water  bath.  An  Ice  bath  may  be  used 
in  condenser  measuring  low  hydrocarbons. 
The  water  bath  In  condenser  measuring  high 
hydrocarbons  shall  be  at  room  tempo-ature 
(min.  60*  P.). 

Solenoid  valves — bore. 

Piunps,  two:  Capacity  sulBclent  to  meet 
test  requirements. 

Manometers,  two. 

Condensate  traps,  two. 

Analyzers,  four:  Nondlsperslve  Infrared 
typA  (A  \iseful  reference  on  exhaust  gas 


content  measurement  has  been  issued  by 
Automobile  Manufactiirers  Association,  AMA 
Engineering  Notes  634.  October  1963.) 

a  Hydrocarbon  analyzem  (detectors  sen¬ 
sitized  with  50  mm  n-hexane) . 

1  Carbon  monoxide  analyzer. 

1  Carbon  dioxide  analyzer.  (For  best  ac¬ 
curacy  In  10-16%  CO,  range  of  usual  opera¬ 
tion,  higher  than  usual  detector  pressure 
Is  preferred.) 

nowmeters,  two— 0-26  liters  per  minute 
capacity. 

Recorders,  two  dual. 

Valves,  8A.,  3-way  for  calibrating 
gases. 

Meter  Relay,  one  50  mv  full  scale. 

The  Surgeon  General  will,  upon  request 
by  a  manufacturer,  furnish  a  list  of  the 
specific  equipment  used  in  Federal  fa¬ 
cilities  for  testing  under  the  regulations 
in  this  part. 

(c)  Assembling  equipment: 

(1)  The  components  are  assembled  as 
shown  in  Figure  1.  There  are  two 
parallel  sampling  trains,  one  supplying 
exhaust  to  the  low  range  hydrocarbon 


analyzer  and  the  other  to  the  carbon 
dioxide,  carbon  monoxide,  and  high 
range  hydrocarbon  analyzers.  While 
the  latter  is  shown  connected  in  series, 
parallel  flow  is  also  acceptable.  Each 
train  has  its  own  secondary  filter  and 
pump.  These  pumps  are  downstream 
from  the  analyzers  to  minimizA  "hang¬ 
up.”  Provision  is  also  made  for  introduc¬ 
ing  nitrogen  and  calibrating  gas  into 
each  train. 

(2)  The  train  containing  the  low 
range  hydrocarbon  analyzer  is  equipped 
with  a  solenoid  valve  to  shut  off  the 
exhaust  fiow  during  decelerations  and  to 
allow  purge  air  to  enter  the  sampling 
train.  The  instrument  operator  should 
anticipate  high  deceleration  hydrocar¬ 
bons  and  trigger  the  valve  manually. 
As  a  safeguard  the  ^ter  relay  is  set  to 
trigger  the  valve  automatically  at  1,750 
to  2,000  ppm  on  the  high  range  hydro¬ 
carbon  analyzer. 


Figure  1  '' 

FLOW  DIAGRAM  Typical  Instrument  Train 


pump  pump 


1 
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(3)  Provision  shall  be  made  (not 
shown  in  Figure  1)  for  the  following: 

(i)  Maintaining  pressure  constant  at 
entrance  to  instruments,  particularly 
when  running  tailpipe  device  inlets 
(e.g.  backpressure  regulation  by  con¬ 
trolled  ble^  off) ; 

(il)  Maintaining  constant  flow  rate 
through  instruments  (e.g.  pressure  drop 
regulator) . 

(d)  The  following  points  shall  be  care¬ 
fully  followed  when  assembling  the 

equipment: 

(1)  Minimize  length  of  all  connecting 

lines,  using  stainless  steel  line  and 

closely-butted  hydrocarbon  resistant 

Joints. 

(2)  Locate  Instrumentation  as  close  as 
possible  to  tailpipe. 

(3)  Check  system  for  leaks. 

(4)  Ground  all  units  electrically. 

(e)  Initial  check  of  assembled  equip¬ 
ment. 

(1)  Turn  on  power  and  warm  up 

analyzers  (minimum  2  hours).  (As  a 
matter  of  good  practice,  power  is  left  on 
continuously:  but,  when  Instruments  are 
not  in  use.  chopper  motor  is  tiumed  off 
and  should  be  turned  on  30  min.  before 
testing.) 

(2)  Check  out  all  equipment  accord¬ 
ing  to  numufacturer’s  specifications. 

(3)  Flow-through  time  for  exhaust 
gas  sampling  line  should  not  exceed  1 
second. 

(4)  Turn  on  analyzer  pumps  and  ad¬ 
just  the  flow  rate  through  the  low  HC 
Instrument  to  7  liters  per  minute  and 
through  the  high  HC  Instrument  3  liters 
per  minute.  Record  manometer  pres- 
stires  while  drawing  air  from  the  tailpipe 
end  of  sample  line  using  analyzer  piunps. 

(5)  Determine  “hangup”  In  system  as 
described  in  S  85.81. 

(f )  Preventive  Maintenance.  This  in¬ 
cludes  cleaning  sampling  system,  servic¬ 
ing  pumps,  filters,  recorders,  and  analyz¬ 
ers.  Servicing  frequency  depends  on  to¬ 
tal  (grating  time.  (See  discussion  of 
hangup.) 

8  85.79  Informatioa  to  be  recorded  on 
charts. 

The  following  information  shall  be  re¬ 
corded  with  req^ect  to  each  test: 

(a)  Test  Number. 

(b)  Syston  or  device  tested. 

(c)  Date  and  time  of  day. 

(d)  Instrument  Operator. 

(e)  Driver. 

(f)  Vehicle:  Make— Vehicle  Identlfl- 
cation  Number — T  e  a  r — ^Transmission 
type — Odometer  reading — Engine  dis¬ 
placement — Carburetor  barrel  s — ^Idle 
rpm — ^Position  of  idle  mixture  screws. 

(g)  Analyzer  Tuning — Gain — ^Detec¬ 
tor  number. 

(h)  Identify  aero  traces,  steady — 
state  traces,  calibration  traces,  and 
start  and  finish  of  each  test. 

(i)  Record  sample  cell  pressure. 

(J)  Ambient  temperatune  (l.e.  air  in 
front  of  radiator) . 

8  85.80  Calibration  and  Instrament 
cbocka. 

(a)  Calibrate  following  assembly,  and 
repeat  every  SO  days  thereafter.  Use  the 
same  flow  rate  as  when  aampUng-  ex¬ 
haust.  Adjust  to  the  same  pressure  set¬ 


ting  on  the  manometer  as  observed  dur¬ 
ing  sampling.  Proceed  as  follows: 

(1)  CTlean  cells  and  tune  analyzers. 

(2)  2Sero  on  nitrogen.  Check  each 
cylinder  of  Ni  for  contamination  with 
hydrocarbons.  Set  the  instrument  gain 
to  give  the  desired  range.  Normal  oper¬ 
ating  ranges  are  as  follows: 

Low  Range  Hydro-  0-1,750  ppm  hexane, 
carbon  Analyser. 

High  Range  Hydro-  0-10,000  ppm.  hex- 


carbon  Analyser.  ane. 

CO  Analyser _ 0-12%  CO. 

CO,  Analyser _ 0-16%  CO,. 


(3)  Calibrate  with  the  following  gases. 
The  concentrations  given  indicate  nomi¬ 
nal  concentrations  and  actual  concen¬ 
trations  should  be  known  to  within  ±2% 
of  true  value.  Dry  Ni  Is  used  as  the 
diluent. 


Low  range  HC 
analyur 

High  range  HC 
analjrier 

CO 

ana- 

lyter 

CO« 

ana- 

lyxer 

100  ppm  becane... 

1000  ppm  hexane 
(1100  p.e.l.g. 

Pireent 

1 

P*Tcent 

i 

Znppoi  hwane.. 

max.  preeeure)  ■ 
XXn  ppm  hexane 
(500  p.s.l.g.)  * 

2 

• 

no  ppm  hexane.  . 

5000  ppm  hexane 
(no  p.a.l.g.) « 

5 

12 

7n  ppm  hexane.  . 

7500  ppm  hexane 
(200  p.xl4t.)  > 

10 

1« 

1000  ppm  hexane.. 

noO-10,000  ppm 
hexane  (IsO 
p.a.i«.)  > 

I  The  aboTS  are  the  mazlmiim  aiaeated  pretiree  to 
preTeot  cylinder  wall  adaorptloo  erron.  etc. 

Minimum  use  temperature  of  the  cylin¬ 
ders  should  be  70*  F. 

(4)  Compare  values  with  previous 
curves.  Any  significant  change  reflects 
some  problem  In  the  system.  Locate  and 
correct  problem,  and  recalibrate.  Use 
best  Jud^ent  In  selecting  curve  for  data 
reduction. 

(5)  Check  response  of  hydrocarbon 
analyzer  to  100%  COi.  If  response  is 
greater  than  0A%  full  scale,  refill  Alter 
cells  with  100%  COi  and  recheck.  Note 
any  remaining  response  on  chart.  If  re¬ 
sponse  still  exceeds  Oii%,  replace  de¬ 
tector. 

(6)  Check  response  of  hydrocarbon 
analyzers  to  air  saturated  with  water  at 
ambient  temperature.  Record  ambient 
temperature.  If  the  low  range  instru¬ 
ment  response  exceeds  5%  of  full  scale 
with  saturated  air  at  75*  F..  replace  the 
detector.  If  the  high  range  response  ex¬ 
ceeds  0A%  of  full  scale,  check  detector 
on  low  range  instnunent.  then  reject  if 
response  exceeds  5%  of  full  scale  at 
75*  F. 

(b)  Dally  instrument  check:  Allow  a 
mlnlmiun  of  2  hours  warmup  for  infra¬ 
red  analyzers.  (Power  Is  normally  left 
(m  continuously:  but,  when  instruments 
are  not  in  use,  chopper  motor  Is  tximed 
off.)  The  following  should  be  done  be¬ 
fore  each  series  of  tests: 

(1)  Zero  on  clean  nitrogen  introduced 
at  analyzer  inlet.  Obtain  a  stable  zero 
on  the  amplifier  meter  and  recorder. 
Recheck  after  test. 

(2)  Introduce  normalizing  gas  and  set 
gain  to  match  calibration  ciuve.  In  or¬ 
der  to  avoid  a  correction  for  sample  cell 
pressure,  normalize  and  calibrate  at  the 
same  cell  pressure  determined  In  I  85.78 


(e)  (4) .  Normalizing  or  span  gases:  See 

1  85.80(a)  (3)  for  allowable  variation. 

Low  Range  Hydro-  1,500-1,700  ppm  hex- 

carbon  Analyzer.  ane  or  propane 
equivalent  for  the 
lnatr\unent. 

High  Range  Hydro-  5,000  ppm  hexane  or 

carbon  Analyzer.  propane  equivalent 
for  the  Instrument. 

CO  Analyser _ 10%  CO  In  N,. 

CO,  Analyser _ 12  to  16%  CO,  In  N,. 

If  gain  has  shifted  significantly,  check 
tuning.  If  necessary  then  check  calibra¬ 
tion.  Recheck  after  test.  Show  actual 
concentrations  on  chart. 

(3)  Check  nitrogen  zero,  repeat  (1) 
and  (2)  if  required. 

(4)  Check  flow  rates  and  pressure  as 
described  In  S  85.78(e)  (3)  and  (4). 

8  85.81  Cold  etart  lest  run. 

(a)  The  car  and  device  are  allowed  to 
stand  long  enough  to  reach  ambient 
temperature  (at  least  12  hours).  The 
vehicle  Is  to  be  stored  prior  to  the  test 
In  such  a  manner  that  precipitation  (eg;., 
rain  or  dew)  does  not  occur  on  the  ve¬ 
hicle  and  the  minimum  ambient  temper¬ 
ature  in  the  vicinity  of  the  engine  dur¬ 
ing  the  soak  period  Is  60*  F.  During  the 
run  the  ambient  temperature  should  be 
between  68*  and  86*  F. 

(b)  The  following  steps  shall  then  be 
taken  for  each  test.  (Special  procedures 
nay  be  required  for  certain  cars:  for 
example,  those  equipped  with  dual  ex¬ 
haust  systems.  These  problems  must  be 
handled  on  an  individual  basis,  and  a 
procedure  agreed  to  by  the  Surgeon  Gen¬ 
eral  established.) 

(1)  Place  car  on  dynamometer  with¬ 
out  starting  engine. 

(2)  Clean  condensate  traps  and 

change  filter  thimbles. 

(3)  Purge  entire  sampling  system  by 
allowing  air  to  enter  at  probe. 

(4)  Purge  the  instruments  with  nitro¬ 
gen.  Turn  on  chart  drive  and  adjust  the 
zero.  Check  span. 

(5)  Stop  the  nitrogen  purge  and 
switch  the  analyzers  to  the  exhaust  sa^p- 
pUng  train.  Adjust  each  flow  rate.  Note 
and  record  the  sample  system  pressures 
<xi  chart. 

(6)  Insert  the  sampling  line  at  least 

2  feet  Into  the  tailpipe.  If  this  is  not 
possible,  a  tailpipe  extension  should  be 
used.  Break  connection  to  train. 

(7)  With  car  hood  up,  start  the  cool¬ 
ing  fan. 

(8)  Start  the  car.  After  the  engine 
has  run  20  Mc^enda,  connect  sample  line 
to  train. 

(9)  Rim  7  seven-mode  cycles. 

(10)  Change  glass  wool  In  coarse  filter 
during  Idle  following  cycle  2. 

(11)  Record  manifold  vacuum  during 
50  m.p  Ji.  cruise. 

(12)  Record  on  the  dynamometer  data 
sheet  the  engine  idle  rpm.:  In  drive 
range  for  automatics.  In  neutral  for 
manuals. 

(13>  Remove  probe  from  exhaust  and 
determine  air  response  (hangup) .  As  a 
guide,  the  hydrocarbon  concentration 
should  drop  to  5%  of  scale  In  10  seconds 
and  2-4%  of  scale  in  2-3  minutes.  If  It 
does  not.  the  test  is  questionable. 

(14)  Record  nitrogen  zero,  and  check 
span.  If  zero  and  span  drift  is  in  excess 
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of  3%  of  the  span  concentration  during 
the  run,  the  results  are  questionable. 

§  &5.ft2  Chart  reading. 

The  recorder  response  for  measuring 
exhaust  gas  concentrations  will  always 
lag  the  engine’s  operation  because  of  a 
variable  exhaust  system  delay  and  a  fixed 
sample  system  delay.  Therefore,  the 
concentrations  for  each  mode  wlU  not 
be  located  cm  the  charts  at  a  point  cor¬ 
responding  to  the  exact  time  of  the  mode. 
For  each  warmup  cycle  to  be  evaluated, 
proceed  as  follows: 

(a)  Determine  whether  the  cycle  was 
driven  in  accordance  with  the  specified 
cycle  timing  by  observing  either  chart 
pips,  speed  trace,  manifold  vsusuum  trace, 
or  concentration  traces.  Deviation  by 
more  than  2  seconds  from  the  specified 
time  for  each  mode  will  make  the  data 
of  questionable  value. 

(b)  Time  correlate  the  hydrocarbon, 
carbon  monoxide,  and  carbon  dioxide 
charts.  Use  all  clues  available  to  deter¬ 
mine  the  location  on  the  chart  of  con¬ 
centrations  corresponding  to  each  mode. 
Use  judgment  in  recognizing  and  com¬ 
pensating  for  trace  abnormalities. 

(c)  Locate  on  each  chart  the  last  three 
(3)  seconds  before  HC,  CO  and  COi  con¬ 
centration  changes  indicate  the  begin¬ 
ning  of  the  0-25  acceleraticm.  From  this 
last  three  (3)  second  period  determine 
the  integrated  or  time  average  concen¬ 
tration  for  the  idle  concentration. 

(d)  Mark  off  the  11.5  seconds  follow¬ 
ing  the  point  located  in  step  c.  Inte¬ 
grate  or  time  average  the  concentrations 
in  this  interval  for  the  0-^25  acceleration 
concentrations. 

(e)  Locate  the  last  three  (3)  seconds 
before  concentration  changes  indicate 
the  beginning  of  the  30-15  deceleration. 
Integrate  or  time  average  the  concentra¬ 
tions  for  the  cruise  SO  values. 

(f)  Locate  chart  scale  reading  (ordi¬ 
nate)  where  peak  width  equals  eleven 
(11)  seconds  for  30-15  deceleration.  In¬ 
tegrate  or  time  average  the  concentra¬ 
tions  between  the  Intersections  of  this 
scale  reading  with  the  curve  for  the  30- 
15  deceleration  values. 

(g)  Locate  the  last  three  (3)  seconds 
before  concentration  changes  associated 
with  the  beginning  of  the  15-30  accel¬ 
eration  and  Integrate  or  time  average 
the  concentrations  for  the  cruise  15 
value. 

(h)  From  the  initiation  of  the  15-30 
(50)  acceleration  located  in  step  g,  meas¬ 
ure  12.5  seconds  forward  in  time  and 
evaluate  the  integrated  or  time  average 
concentration  for  the  15-30  value. 

(i)  Locate  chart  sc^e  reading  where 
peak  width  equals  25  seconds  for  the  50- 
20  deceleration  mode.  Integrate  or  time 
average  the  concentrations  between  the 
intersections  of  this  scale  reading  with 
the  curve  for  the  50-20  deceleration 
values.  The  “time  average  concentra¬ 
tions’’  equal  the  sum  of  the  concentra¬ 
tion  values  for  each  second  of  time  di¬ 
vided  by  the  number  of  seconds.  The 
concentration  at  any  second  is  deter¬ 
mined  by: 

(1)  Reading  recorder  deflection. 

(2)  Subtracting  water  plus  COi  re¬ 
sponse. 

(3)  Referring  to  the  calibration  curve 
to  determine  concentration.  (A  table 


corresponding  to  the  calibratton  curve 
is  a  useful  akL) 

Integration  of  the  area  under  the  curves 
has  been  found  to  be  an  accQTtable  ap¬ 
proximation  of  the  more  rigorous  “time 
average  concentration’*  method. 

(j)  Record  data  for  the  first  four 
warmup  cycles  and  the  sixth  and  sev¬ 
enth  hot  cycles. 

Note:  The  time  correlatloD  of  the  vsrtous 
diart  traces  Is  emphasised.  The  peak  span¬ 
ning  method  of  locating  the  deceleration 
modes  IS  iqiproprlate  only  for  the  hydro¬ 
carbon  traces.  Corresponding  CO  and  CO, 
values  should  be  located  by  time  correla¬ 
tion. 

§  85.83  CalcalntienB. 

’The  final  reported  tests  results  are  de¬ 
rived  through  the  following  steps: 

(a)  Exhaust  gas  concentrations  shall 
be  adjusted  to  a  dry  exhaust  volume  con¬ 
taining  15  percent  by  volume  of  carbon 
dioxide  plus  carbon  monoxide. 

(b)  Determine  composite  hydrocar¬ 
bon  and  carbon  monoxide  concentra¬ 
tions  for  the  first  four  seven-mode 
t^rarmup  cycles. 

(c)  Determine  composite  hydrocar¬ 
bon  and  carbon  monoxide  concentrations 
for  the  sixth  and  seventh  (hot)  cycles. 


(d)  Combine  (b)  and  (e)  according 
to  the  formula  0A5(b>  and  0.66(e). 

Example:  The  following  example  Illustrates 
the  calculation  ot  reported  values  from  raw 
data.  The  raw  concentrations  used  In  the 
warmup  portion  ot  the  example  repreeent 
the  average  mode  oonoentratlons  for  the  first 
four  cycles. 

Since  hydrocarbons,  carbon  monoxide,  and 
carbon  dioxide  are  all  measured  with  the 
same  moisture  content,  no  moisture  correc¬ 
tion  Is  required  to  convert  the  results  to  a 
dry  basis.  The  correction  factor 

is 

CO-HXD, 

Is  applied  to  the  measured  concentrations  of 
hydrocarbons  and  carbon  monoxide  for  each 
load  mode  and  the  Idle  mode.  For  the  de¬ 
celeration  modes  the  measured  ooikcentra- 
tlons  are  multiplied  by 

IB 

«HC-f-CO+CX), 

(HC  eiqxeesed  as  %  hexane).^  This  modifi¬ 
cation  Is  necessary  to  compensate  lor  the 
large  percentage  of  carbon  atoms  which  re¬ 
main  In  organic  form  dmlng  these  modes. 
(Special  treatment  will  be  necessary  for  cases 
Invcfivlng  fuel  shutoff  during  deceleration  In 
accordance  with  a  substantially  equivalent 
procedure  agreed  to  by  the  Surgeon  Oeneral.) 


XxAinrLK:  Wsaxor  CsumanoM 


Mode 

Avenge  aa  measured 

CorrerttoD 

Corrected 

Welghinc 

Welfbed 

HC 

CO 

COi 

factor 

HC 

CO 

factor 

HO 

CO 

IdlB  . .  . 

600 

A3 

lAl 

U 

oae 

A1 

A043 

37 

g22 

IAS 

B-25 _ 

4M 

AO 

13.1 

15 

450 

11 

.344 

113 

.51 

Ml 

30 . 

300 

Z5 

12.1 

15 

400 

16 

.in 

47 

.31 

M6 

30-16  .  .  _ 

2,000 

AO 

10 

>M 

looo 

A7 

.063 

161 

.31 

MS 

15 . 

070 

A7 

1L4 

15 

670 

17 

.660 

IS 

.n 

lAl 

lun 

MO 

L3 

HB 

IS 

ISO 

14 

.455 

•  ITS 

.64 

lAO 

ia-«i 

AOOO 

10 

13 

>15 

1300 

13 

.030 

114 

.13 

lAO 

Alim 

607 

137 

>  15 


sxaa5+4.e-H.« 
*  IS 


6xa4e+8.o+«.t 

By  a  similar  procedure  the  hot  portion  of 
the  test  yields  composite  values  of  680  and 
2.21.  The  reported  overall  composite  values 
are: 

0.S5  (OOT)  +0.66  (680)  =686  ppm  BC. 

OfiS  (2T7)  +0.66  (2.21)  =2A4%  CO. 

§  85.84  Test  vebiclcs. 

(n)  Emission  data  vehicles.  (1)  Pour 
vehicles  of  end)  engine  dlqilaeement  wlU 
be  run  for  emission  data.  Where  an 
engine  ^placement  projected  sales  vd- 
ume  represents  less  than  one  half  of  one 
percent  of  the  last  fuU  model  year’s  total 
United  States  sales  of  all  vehicles  subject 
to  this  part,  then  a  total  of  two  vehicles 
would  be  required  for  that  displacement. 


Each  manufacturer,  however,  must  ac¬ 
cumulate  data  on  a  minimum  of  four 
vehicles  to  qualify  for  certification. 

(2)  Vehicles  shaU  be  selected  so  as  to 
be  equipped  as  nearly  as  possible  with 
tramonlssion  and  carburetors  in  propor¬ 
tion  to  the  numufacturor’s  peroents«cs 
thereof  sold  in  the  United  States  during 
latest  fuU  model  year  for  which  sales 
statistics  are  available. 

(S)  An  engine  and  transmission  com¬ 
bination  need  not  be  tested  in  more  than 

*  The  average  concentration  for  each  mode 
far  the  first  four  warmup  cydee  Is  detar- 
BBtned,  and  than  the  CO  piwB  OO,  eorracOcai 
factor  la  appUad  to  thia  avarage  for  each 
mode. 
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one  car  model  except  that  where  the 
weight,  power  train,  or  other  character¬ 
istics  of  any  car  model  may  reasonably 
be  expected  to  increase  emissions,  the 
engine  and  transmission  combination 
shall  also  be  tested  in  such  model. 

(b)  Durability  data  vehicles.  The  dur¬ 
ability  data  vehicles  shall  comprise  a 
minimum  of  4  and  a  maximum  of  10.  the 
number  being  determined  by  selection 
of  those  combinations  of  engine  displace¬ 
ment  and  transmission  options  (auto¬ 
matic  and  manual)  which  represent  at 
least  70  percent  of  the  manufacturer's 
total  sales  in  the  United  States  during 
the  latest  full  model  year  for  which  sales 
statistics  are  available,  selected  in  order 
of  sales  volume:  Provided,  however.  That 
when  such  manufacturer’s  total  latest 
fuU  model  year  sales  in  the  United  States 
represent  less  than  10  percent  of  all  do¬ 
mestic  sales  of  vehicles  subject  to  this 
I}art,  the  number  of  durability  data  ve¬ 
hicles*  will  be  determined  by  the  num¬ 
ber  of  engine  displacement  and  trans¬ 
mission  options  comprising  at  least  60 
percent  of  domestic  sales  by  the  man¬ 
ufacturer  during  such  model  year,  but  in 
no  event  shall  there  be  less  than  4  ve¬ 
hicles  unless  a  lesser  number  is  agreed  to 
by  the  Surgeon  General  as  meeting  the 
objectives  of  this  procedure. 

§  85.85  Teal  conditions. 

(a)  Maintenance:  (1)  A  complete 
record  of  all  pertinent  maintenance 
performed  on  the  test  vehicles  wlU  be 
supplied  with  the  application  for  certi¬ 
fication. 

(2)  Maintenance  on  the  durability 
vehicles  will  be  performed  only  as  a  re¬ 
sult  of  part  failure  or  gross  vehicle  mal¬ 
function  with  the  following  exceptions: 

(I)  Only  one  major  engine  tuneup  may 
be  performed  (at  approximately  25,000 
miles  of  schedule  driving) :  Provided. 
That  3  such  timeups  may  be  performed 
for  vehicles  with  an  engine  displacement 
of  200  cubic  Inches  or  less,  at  approxi¬ 
mately  12.500-mlle  intervals  of  schedule 
driving.  A  major  engine  timeup  shall 
(insist  of  the  following:  Replace  spark 
plugs;  inspect  ignition  wiring  and  dis¬ 
tributor  cap  and  replace  as  required;  re¬ 
place  distributor  breaker  points  and  con¬ 
denser;  lubricate  distributor  cam;  check 
distributor  advance  and  breaker  point 
dwell  angle  and  adjust  as  required ;  check, 
and  tighten  if  necessary,  intake  mianlfold 
bolt  torque;  adjust  tappwts  if  required; 
check  automatic  choke  for  free  opera¬ 
tion  and  adjust  as  required;  adjust 
carburetor  idle  speed  and  mixture;  check 
for  free  (H?eration  of  exhaust  heat  con¬ 
trol  valve  and  adjust  as  required;  adjust 
belt  tension. 

(II)  Spark  plugs  may  be  changed  if 
misfire  is  detected  at  35  m.pJi.  or  below 
during  the  0-70  m.pfi.  WOT  accelera¬ 
tion  in  the  modified  AMA  driving  sched¬ 
ule.  (See  I  85.86.) 

(ill)  Nornud  vehicle  lubrication  serv¬ 
ices  (engine  and  transmission  oil  change 
and  oil.  fuel,  and  air  filter  servicing) 
will  be  allowed  at  recommended  mileage 
Intervals. 

(Iv)  Crankcase  emission  control  sys¬ 
tem  will  be  serviced  at  12,000  mile  inter¬ 
vals. 


(V)  Adjust  choke  or  idle  settings  only 
if  there  is  a  problem  of  stalling  at  stops, 
or  at  permitted  major  tuneups. 

(b)  (Complete  cycde  exhaust  emission 
tests  (see  SS  85.71  through  85.83)  will 
be  run  from  a  cold  start  before  and  after 
any  vehicle  maintenance  which  can  be 
expected  to  affect  emissions. 

§  85fi6  Mileage  accumulation  and  emia* 
•ion  measureraenU. 

The  route  for  mileage  accumulation 
should  be  representative  of  urban  driv¬ 
ing  with  an  average  speed  of  32  m.pJi.  or 
less.  The  AMA  city  route  (Appendix  A) 
or  modification  thereof  approved  by  the 
Surgeon  General  will  meet  this  require¬ 
ment.  An  example  of  an  approved  mod¬ 
ification  is  shown  in  A|5pendix  B. 

(a)  Emission  data  vehicles.  Each  ve¬ 
hicle  will  be  driven  a  minimum  of  4,000 
miles  with  the  exhaust  control  system 
Installed.  The  results  of  all  exhaust 
emission  tests  conducted  after  4,000 
miles  will  be  supplied  with  the  applica¬ 
tion  for  certification  to  establish  the  low 
mileage  emission  level  of  each  vehicle. 

(b)  Durability  data  vehicles.  Each 
vehicle  will  be  driven  50,000  miles.  Ex¬ 
haust  emission  measurements  from  a 
cold  start  will  be  made  at  least  every 
4,0(ra  miles. 

(c)  Fuel.  Fuel  for  mfleage  accumu¬ 
lation  and  emission  testing  shall  meet 
the  applicable  requirements  of  S  85.71. 

§  85.87  Compliance  with  emission  stand* 
ards. 

(a)  The  emission  standards  in  the 
regulations  in  this  part  apply  to  the  life¬ 
time  emissions  of  equlpp^  vehicles  in 
public  use.  Prior  to  certification,  of 
course,  lifetime  emissions  can  only  be 
obtained  by  projection  of  test  data  to 
lifetime  normal  service  in  the  hands  of 
the  public.  Normal  service  in  an  urban 
area  or  its  equivalent  for  100,000  miles 
is  taken  as  the  basis  for  “lifetime  emis¬ 
sions." 

(b)  Data  available  indicates  that, 
after  the  first  few  thousand  miles  (where 


cylinder  deposits,  etc.,  are  building  up) , 
emission  control  deterioration  for  a 
group  of  cars  is  linear  with  mileage. 
This  would  make  the  emissions  corre¬ 
sponding  to  around  50,000  miles  in  nor¬ 
mal  service  the  average  emission  of  ve¬ 
hicles  over  their  lifetime.  (With  some 
cars,  due  to  exhaust  valve  life,  or  other 
factors,  emission  deterioration  rate 
could  conceivably  be  greater  in  the  sec¬ 
ond  50,000  miles.  Unless  normal  service 
data  with  particular  equipped  vehicles 
after  long  service  indicates  to  the  con¬ 
trary,  however,  it  will  be  assiuned  that 
50,000  miles  of  normal  service  is  the 
proper  average  for  the  whole  0-100,000 
period.) 

(c)  The  basic  procedure  for  determin¬ 
ing  compliance  with  emission  standards 
of  systems  or  devices,  installed  on  or 
incorporated  in  vehicles  or  engines,  is 
as  follows: 

(1)  EnUssion  deterioration  factors 
will  be  determined  from  the  emission  re¬ 
sults  of  the  durability  data  vehicles. 

(1)  All  emission  results  for  each  ve¬ 
hicle  will  be  averaged  for  the  following 
mileage  intervals:  4000-12,000;  12,000- 
24,000;  24,000-36,000;  36,000-50,000. 

(li)  Emission  results  for  all  durability 
test  vehicles  will  be  averaged  together 
for  these  same  mileage  intervals,  each 
vehicle  to  get  equal  weighting. 

(Ui)  The  best  fit  straight  line  will  be 
placed  through  the  averaged  data. 

(Iv)  The  deterioration  factor  will  be 
calculated  as  follows: 

_ emissions  extrapolated  to  60,000  miles 

^a^^~Mnlsslons  extrapolated  to  4,000  miles 

(2)  The  emission  test  results  from  the 
emission  data  vehicles  for  each  engine 
displacement  will  be  averaged  together  ( 
wl^  equal  weighting  to  each  test  vehicle. 

(3)  The  emissions  to  compare  with  the 
standards  will  be  the  emissions  of  para¬ 
graph  2  multiplied  by  the  factors  of  para¬ 
graph  1. 

Dated:  March  25. 1966. 

[SBAL]  WiLBUX  J.  COHKM, 

Acting  Secretary. 
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Appxnoix  B 

MODiriED  AMA  CITY  DtUVIttO  Lap  Sptad-m.pJi. 

SCHEDULE  10 _ _ _ H 

The  schedule  consists  bsslcally  of  11  laps  - - - ^ 

of  8.7  mile  course.  The  basic  Trtilcle  spe^  tv.-  i.n. 

lor  each  lap  Is  listed  below  During  each  of  the  first  nine  laps  there  are 

lor  fmcu  m  iistea  oeiow.  ^  second  Idle.  Normal  acoelera- 

Lap  SpeeA-m.pJi.  tlons  and  decelerations  are  used.  In  addl- 

1  -  40  Uon.  there  are  6  U^t  decelerations  ea«m  lap 

2  _  30  from  the  base  speed  to  30  m.pJi.  followed  by 

3  _  _  ”  ^  light  accelerations  to  the  base  q>eed. 

4  _  4Q  The  10th  lap  Is  run  at  a  ooostant  speed  of 

86  »6mpJi. 

n  The  11th  lap  Is  begun  with  a  srlde  open 

throttle  acceleration  from  stop  to  70  m4>Ji. 

7  - 86  ^  normal  deceleration  to  Idle  followed  by  a 

8  - 46  second  wide  open  throttle  acoaleration  occurs 

8 - 86  at  the  mld-polnt  of  the  lap. 


0.7 


Stop 

thea 

aeeelersta 
to  lap  Speed 


0  and  3.7 

■lies 


3.3 


2.9 


Decelerate 
to  20  nph 
then  sccelerete 
to  lap  Speed 


Decelerate 
to  20  nph 
then  sccelerete 
to  lap  Speed 


Stsrt-nnlak 

Stop 

then  accelerate 
to  lap  Speed 


Decelerate 
to  20  nph 
then  accelerate 
to  lap  Speed 


Stop 
then  sccelerete 
to  lap  Speed 


Decelerate 

to  20  nph 
^then  sccelerete 
^  te  lap  Speed 


V 


Decelerate 

te  20  nph 
then  accelerate 
to  lap  Speed 


2.2  Stop 

then  accelerate 
to  lap  Spaed 

(FB.  Doc.  66-3410;  Piled,  Mar.  29,  1066;  8:60  ajn.] 


All  Stops  axe  15  see. 
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